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<120> Use of inhibitors of ketol-acid reductoisomerase to prevent or treat 
fungal infection of plants 

<130> A36156-PCT-USA-A 072667.0196 

<140> 10/797,248 
<141> 2004-03-10 

<160> 18 

<170> Custom 

<210> 1 
<211> 402 
<212> PRT 

<213> Magnaporthe grisea 
<220> 

<221> TRANSIT 
<222> (1) . . (51) 

<223> Putative mitochondrial transit peptide 
<400> 1 

Met Ser Ala Arg Gly Phe Ser 
1 5 

Leu Ala Thr Pro Ala Val Gin 
20 

Met Val Arg Ala Thr Arg Lys 
35 

He Arg Gly Val Lys Thr Met 
50 55 

Trp Glu Arg Ala Asp Trp Pro 
65 70 

Asp Asp Thr Leu Ala Leu He 
85 

Gly Leu Asn Leu Arg Asp Asn 
100 

Lys Asp Gly Lys Ser Trp Lys 
115 

Gly Lys Asn Leu Phe Glu Val 
130 135 

He Met Asn Leu Leu Ser Asp 



Lys Ala 

Arg Arg 
25 

Ala Ala 
40 

Asp Phe 
Lys Glu 
Gly Tyr 



Gly Leu 
105 

Asp Ala 
120 

Asp Glu 



Leu Arg Pro 
10 

Ser Phe Val 
Val Ala Pro 



Ala Gly His 
60 

Lys Leu Leu 
75 

Gly Ser Gin 
90 

Asn Val He 



Val Gin Asp 



Ala He Ser 
140 



Met Ala Arg Gin 
15 

Ala Ala Ser Ser 
30 

Thr Gin Gin Gin 
45 

Lys Glu Gin Val 



Glu Tyr Phe Lys 
80 

Gly His Gly Gin 
95 

He Gly Val Arg 
110 

Gly Trp Val Pro 
125 

Arg Gly Thr Val 



Ala Ala Gin Ser Glu Thr Trp Pro Ala 



145 150 155 160 

Leu Lys Pro Gin lie Thr Lys Gly Lys Thr Leu Tyr Phe Ser His Gly 
165 ** 170 175 

Phe Ser Pro Val Phe Lys Asp Leu Thr Lys Val Glu Val Pro Thr Asp 
180 185 190 

Val Asp Val lie Leu Cys Ala Pro Lys Gly Ser Gly Arg Thr Val Arg 
195 200 ' ~ 205 

Ser Leu Phe Arg Glu Gly Arg Gly lie Asn Ser Ser Phe Ala Val Tyr 
210 215 220 

Gin Asp Val Thr Gly Glu Ala Glu Glu Lys Ala He Ala Leu Gly Val 
225 230 235 240 

Ala He Gly Ser Gly Tyr Leu Tyr Lys Thr Thr Phe Glu Lys Glu Val 
245 250 255 

Tyr Ser Asp Leu Tyr Gly Glu Arg Gly Cys Leu Met Gly Gly He His 
260 265 ~ 270 

Gly Met Phe Leu Ala Gin Tyr Glu Val Leu Arg Glu Arg Gly His Ser 
275 280 285 

Pro Ser Glu Ala Phe Asn Glu Thr Val Glu Glu Ala Thr Gin Ser Leu 
290 295 300 

Tyr Pro Leu He Gly Ala Asn Gly Met Asp Trp Met Tyr Glu Ala Cys 
305 310 315 320- 

Ser Thr Thr Ala Arg Arg Gly Ala He Asp Trp Ser Pro Arg Phe Lys 
325 330 335 

Asp Ala Leu Lys Pro Val Phe Asn Gin Leu Tyr Asp Ser Val Lys Asp 
34 0 34 5 ' 350 

Gly Ser Glu Thr Gin Arg Ser Leu Asp Tyr Asn Ser Gin Pro Asp Tyr 
355 360 365 

Arg Glu Lys Tyr Glu Ala Glu Met Glu Glu He Arg Asn Leu Glu He 
370 375 380 

Trp Arg Ala Gly Lys Ala Val Arg Ser Leu Arg Pro Glu Asn Gin Lys 
385 390 395 400 

Gin Lys 



<210> 2 
<211> 395 
<212> PRT 

<213> Saccharomyces cerevisiae 



<220> 

<221> TRANSIT 
<222> (1) . . (47) 



<223> mitochondrial transit peptide 
<300> 

<308> gb:X04969 
<309> 1993-09-12 

<400> 2 

Met Leu Arg Thr Gin Ala Ala Arg Leu lie Cys Asn Ser Arg Val lie 
1 5 10 15 



Thr Ala Lys Arg Thr Phe Ala Leu Ala Thr Arg Ala Ala Ala Tyr Ser 
20 25 30 

Arg Pro Ala Ala Arg Phe Vai Lys Pro Met lie Thr Thr Arg Gly Leu 
35 ~ 40 45 

Lys Gin He Asn Phe Gly Gly Thr Val Glu Thr Val Tyr Glu Arg Ala 
50 55 60 

Asp Trp Pro Arg Glu Lys Leu Leu Asp Tyr Phe Lys Asn Asp Thr Phe 
65 70 7 5 80 

Ala Leu He Gly Tyr Gly Ser Gin Gly Tyr Gly Gin Gly Leu Asn Leu 
85 90 ~ 95 

Arg Asp Asn Gly Leu Asn Val He He Gly Val Arg Lys Asp Gly Ala 
100 105 * ~ " 110 

Ser Trp Lys Ala Ala He Glu Asp Gly Trp Val Pro Gly Lys Asn Leu 
115 120 125 

Phe Thr Val Glu Asp Ala He Lys Arg Gly Ser Tyr Val Met Asn Leu 
130 135 140 

Leu Ser Asp Ala Ala Gin Ser Glu Thr Trp Pro Ala He Lys Pro Leu 
145 150 155 160 

Leu Thr Lys Gly Lys Thr Leu Tyr Phe Ser His Gly Phe Ser Pro Val 
165 170 175 

Phe Lys Asp Leu Thr His Val Glu Pro Pro Lys Asp Leu Asp Val He 
180 185 190 

Leu Val Ala Pro Lys Gly Ser Gly Arg Thr Val Arg Ser Leu Phe Lys 
195 200 205 

Glu Gly Arg Gly He Asn Ser Ser Tyr Ala Val Trp Asn Asp Val Thr 
210 215 220 

Gly Lys Ala His Glu Lys Ala Gin Ala Leu Ala Val Ala He Gly Ser 
225 230 235 240 

Gly Tyr Val Tyr Gin Thr Thr Phe Glu Arg Glu Val Asn Ser Asp Leu 
245 250 255 

Tyr Gly Glu Arg Gly Cys Leu Met Gly Gly He His Gly Met Phe Leu 
260 265 ~ 270 



Ala Gin Tyr Asp Val Leu Arg Glu Asn Gly His Ser Pro Ser Glu Ala 
275 ' 280 285 

Phe Asn Glu Thr Val Glu Glu Ala Thr Gin Ser Leu Tyr Pro Leu lie 
290 295 300 

Gly Lys Tyr Gly Met Asp Tyr Met Tyr Asp Ala Cys Ser Thr Thr Ala 
305 310 315 320 

Arg Arg Gly Ala Leu Asp Trp Tyr Pro lie Phe Lys Asn Ala Leu Lys 
325 330 ~ 335 

Pro Val Phe Gin Asp Leu Tyr Glu Ser Thr Lys Asn Gly Thr Glu Thr 
340 345 350 

Lys Arg Ser Leu Glu Phe Asn Ser Gin Pro Asp Tyr Arg Glu Lys Leu 
355 360 365 

Glu Lys Glu Leu Asp Thr lie Arg Asn Met Glu lie Trp Lys Val Gly 
370 375 380 

Lys Glu Val Arg Lys Leu Arg Pro Glu Asn Gin 
385 390 395 



<210> 3 
<211> 400 
<212> PRT 

<213> Neurospora crassa 
<220> 

<221> TRANSIT 
<222> (1) . . (53) 

<223> putative mitochondrial transit peptide 
<300> 

<308> gb:M84189. 1 
<309> 1996-05-23 

<400> 3 

Met Ala Ala Arg Asn Cys Thr Lys Ala Leu Arg Pro Leu Ala Arg Gin 
1 5 10 " 15 

Leu Ala Thr Pro Ala Val Gin Arg Arg Thr Phe Val Ala Ala Ala Ser 
20 25 30 

Ala Val Arg Ala Ser Val Ala Val Lys Ala Val Ala Ala Pro Ala Arg 
35 40 45 

Gin Gin Val Arg Gly Val Lys Thr Met Asp Phe Ala Gly His Lys Glu 
50 55 60 

Glu Val His Glu Arg Ala Asp Trp Pro Ala Glu Lys Leu Leu Asp Tyr 
65 70 75 80 

Phe Lys Asn Asp Thr Leu Ala Leu lie Gly Tyr Gly Ser Gin Gly His 
85 90 ' 95 

Gly Gin Gly Leu Asn Leu Arg Asp Asn Gly Leu Asn Val lie Val Gly 



100 

Val Arg Lys Asn Gly Lys 
115 



Ser Trp 
120 



105 

Glu Asp Ala lie 



110 

Gin Asp Gly Trp 
125 



Val Pro 
130 

Thr He 
145 



Gly Lys Asn Leu 



Val Met Asn Leu 
150 



Phe Asp Val Asp 
135 

Leu Ser Asp Ala 



Glu Ala 
140 

Ala Gin 
155 



He Ser Arg Gly 



Ser Glu Thr Trp 
160 



Pro His He Lys Pro Gin He Thr 
165 



His Gly 
Thr Asp 



Val Arg 
210 

Val Tyr 
225 



Phe Ser Pro Val Phe Lys 
180 



Val Asp Val He 
195 

Ser Leu Phe Arg 



Gin Asp Val Thr 
230 



Gly Val Ala Val Gly Ser 
245 

Glu Val Tyr Ser Asp Leu 
260 

He His Gly Met Phe Leu 
275 



His Ser 
290 

Ser Leu 
305 

Ala Cys 
Phe Lys 
Lys Asn 



Asp Tyr 
370 



Pro Ser Glu Ala 



Tyr Pro Leu lie 
310 

Ser Thr Thr Ala 
325 



Leu Val 
200 

Glu Gly 
215 

Gly Lys 

Gly Tyr 

Tyr Gly 

Ala Gin 
280 

Phe Asn 
295 

Gly Ala 
Arg Arg 



Lys Gly Lys Thr 
170 

Asp Leu Thr Lys 
185 

Ala Pro Lys Gly 



Asp Ala Leu Lys Pro Val 
340 



Arg Gly 

Ala Lys 

Leu Tyr 
250 

Glu Arg 
265 

Tyr Glu 
Glu Thr 
His Gly 



Gly Ala 
330 

Phe Asn 
345 



lie Asn 
220 

Glu Lys 
235 



Leu Tyr Phe Ser 
175 

Val Glu Val Pro 
190 

Ser Gly Arg Thr 
205 

Ser Ser Phe Ala 



Ala Val Ala Leu 
240 



Glu Thr Thr Phe Glu Lys 
255 



Gly Cys 
Val Leu 



Val Glu 
300 

Met Asp 
315 



Leu Met Gly Gly 
270 

Arg Glu Arg Gly 
285 

Glu Ala Thr Gin 



Trp Met Phe Asp 
320 



lie Asp Trp Thr Pro Lys 
335 

Asn Leu Tyr Asp Ser Val 
350 



Gly Asp Glu Arg 
355 

Arg Glu Arg Tyr 



Lys Arg 
360 

Glu Ala 
375 



Ser Leu Glu Tyr 



Glu Leu 



Asp Glu 
380 



Asn Ser Gin Pro 
365 

He Arg Asn Leu 



Glu He 
385 



Trp Arg Ala Gly 
390 



Lys Arg Ser Leu 



Arg Pro Glu Asn Gin Lys 
395 400 



<210> 4 
<211> 1356 
<212> DNA 

<213> Magnaporthe grisea 
<220> 

<221> 5'UTR 
<222> (1) . . (43) 

<220> 

<221> CDS 

<222> (44) . . (1246) 

<220> 

<221> 3 1 UTR 

<222> (1247) . . (1356) 

<220> 

<221> polyA_site 
<222> (1322) . . (1330) 



<400> 4 

ttgtttttct tggttcctta ttctaccttg tcacacaaca aac atg tct get cgc 55 

Met Ser Ala Arg 
1 

ggt ttc tea aag get ttg agg cca atg gee cgc caa ttg gee act ccc 103 
Gly Phe Ser Lys Ala Leu Arg Pro Met Ala Arg Gin Leu Ala Thr Pro 
5 10 15 20 

gee gtt cag agg cgt ace ttc gtg get get tct age atg gtg egg gee 151 
Ala Val Gin Arg Arg Thr Phe Val Ala Ala Ser Ser Met Val Arg Ala 
25 30 35 

ace agg aaa gec gec gtc get ccc act cag cag cag ate cgt ggt gtc 199 
Thr Arg Lys Ala Ala Val Ala Pro Thr Gin Gin Gin He Arg Gly Val 
40 45 50 

aag acc atg gat ttt get ggc cac aag gag cag gtc tgg gag cgt gec 247 
Lys Thr Met Asp Phe Ala Gly His Lys Glu Gin Val Trp Glu Arg Ala 
55 60 65 

gac tgg ccc aag gag aag ctg ctg gag tac ttc aag gac gac acc ctt 295 
Asp Trp Pro Lys Glu Lys Leu Leu Glu Tyr Phe Lys Asp Asp Thr Leu 
70 75 80 

gec etc ate ggc tat ggt teg cag ggc cac ggc cag ggt ctt aac etc 343 
Ala Leu He Gly Tyr Gly Ser Gin Gly His Gly Gin Gly Leu Asn Leu 
85 90 95 100 

cgc gac aac ggc etc aac gtc ate ate ggt gtg cgc aag gac gga aag 391 
Arg Asp Asn Gly Leu Asn Val He He Gly Val Arg Lys Asp Gly Lys 
105 110 115 

teg tgg aag gac gee gtc cag gac ggc tgg gtt ccc ggc aag aac etc 439 
Ser Trp Lys Asp Ala Val Gin Asp Gly Trp Val Pro Gly Lys Asn Leu 
120 125 130 



ttc gag gtc gac gag gcc ate teg cgc ggt acc gtc ate atg aac ctt 487 
Phe Glu Val Asp Glu Ala lie Ser Arg Gly Thr Val lie Met Asn Leu 
135 140 " 145 

ctg age gac get gcc cag age gag acg tgg cct get ctg aag ccc cag 535 
Leu Ser Asp Ala Ala Gin Ser Glu Thr Trp Pro Ala Leu Lys Pro Gin 
150 * 155 " 160 

ate act aag ggc aag act etc tac ttc teg cac ggt ttc tct ccc gtc 583 
lie Thr Lys Gly Lys Thr Leu Tyr Phe Ser His Gly Phe Ser Pro Val 
165 170 175 180 

ttc aag gac etc acc aag gtc gag gtc ccc acc gac gtc gac gtc ate 631 
Phe Lys Asp Leu Thr Lys Val Glu Val Pro Thr Asp Val Asp Val lie 
185 190 " ~ 195 

etc tgc gcc ccc aag ggc tec ggc cgc act gtc cgc teg etc ttc cgc 679 
Leu Cys Ala Pro Lys Gly Ser Gly Arg Thr Val Arg Ser Leu Phe Arg 
200 205 210 

gag ggt cgt ggc ate aac tec tec ttc gcc gtc tac cag gac gtg act 727 
Glu Gly Arg Gly He Asn Ser Ser Phe Ala Val Tyr Gin Asp Val Thr 
215 220 225 

ggc gag get gaa gag aag get ate get etc ggt gtt gcc att ggc agt 775 
Gly Glu Ala Glu Glu Lys Ala He Ala Leu Gly Val Ala He Gly Ser 
230 235 240 

ggt tac etc tac aag acc acc ttc gag aag gag gtc tac tct gac ctg 823 
Gly Tyr Leu Tyr Lys Thr Thr Phe Glu Lys Glu Val Tyr Ser Asp Leu 
245 250 255 ' 260 

tac ggt gag cgt ggc tgc ctg atg ggt ggt ate cac ggt atg ttc ctt 871 
Tyr Gly Glu Arg Gly Cys Leu Met Gly Gly He His Gly Met Phe Leu 
265 270 275 

gcc cag tac gag gtt etc cgc gag cgt ggc cac age ccc teg gag get 919 
Ala Gin Tyr Glu Val Leu Arg Glu Arg Gly His Ser Pro Ser Glu Ala 
280 285 290 

ttc aac gag act gtc gag gag gcc acc cag tct etc tac ccc ctg ate 967 
Phe Asn Glu Thr Val Glu Glu Ala Thr Gin Ser Leu Tyr Pro Leu He 
295 300 305 

ggt gcc aac ggc atg gac tgg atg tac gag gcc tgc tct acc act get 1015 
Gly Ala Asn Gly Met Asp Trp Met Tyr Glu Ala Cys Ser Thr Thr Ala 
310 315 320 

cgt cgt ggt gcc att gac tgg age ccc cgc ttc aag gac gcc etc aag 1063 
Arg Arg Gly Ala He Asp Trp Ser Pro Arg Phe Lys Asp Ala Leu Lys 
325 330 335 340 

ccc gtc ttc aac cag etc tac gac teg gtc aag gac ggc tct gag act 1111 
Pro Val Phe Asn Gin Leu Tyr Asp Ser Val Lys Asp Gly Ser Glu Thr 
345 350 355 

cag cgc teg etc gac tac aac age cag ccc gac tac cgc gag aag tac 1159 
Gin Arg Ser Leu Asp Tyr Asn Ser Gin Pro Asp Tyr Arg Glu Lys Tyr 
360 365 370 



gag gcc gag atg gag gag ate cgc aac ctg gag ate tgg agg gcg ggt 1207 

Glu Ala Glu Met Glu Glu lie Arg Asn Leu Glu lie Trp Arg Ala Gly 
375 380 385 

aag get gtg cgc age etc cgt cct gag aac cag aag taa actgtatatt 1256 

Lys Ala Val Arg Ser Leu Arg Pro Glu Asn Gin Lys 

390 395 400 

tgcttccaag ttccggttaa atgccagtgg atctctacag agtgctggtg ggtggtcaat 1316 

ttgttgaaaa ataatctgga gtcategcta catttcttgg 1356 



<210> 5 
<211> 400 
<212> PRT 

<213> Magnaporthe grisea 



<400> 5 



Met 


Ser 


Ala 


Arg 


Gly 


Phe 


Ser 


Lys 


Ala 


Leu 


Arg 


Pro 


Met 


Ala 


Arg 


Gin 


1 








5 










10 










15 




Leu 


Ala 


Thr 


Pro 


Ala 


Val 


Gin 


Arg 


Arg 


Thr 


Phe 


Val 


Ala 


Ala 


Ser 


Ser 








20 










25 










30 






Met 


Val 


Arg 


Ala 


Thr 


Arg 


Lys 


Ala 


Ala 


Val 


Ala 


Pro 


Thr 


Gin 


Gin 


Gin 






35 










40 










45 








He 


Arg 


Gly 


Val 


Lys 


Thr 


Met 


Asp 


Phe 


Ala 


Gly 


His 


Lys 


Glu 


Gin 


Val 




50 










55 










60 










Trp 


Glu 


Arg 


Ala 


Asp 


Trp 


Pro 


Lys 


Glu 


Lys 


Leu 


Leu 


Glu 


Tyr 


Phe 


Lys 


65 










70 










75 










80 


Asp 


Asp 


Thr 


Leu 


Ala 


Leu 


He 


Gly 


Tyr 


Gly 


Ser 


Gin 


Gly 


His 


Gly 


Gin 










85 










90 










95 




Gly 


Leu 


Asn 


Leu 


Arg 


Asp 


Asn 


Gly 


Leu 


Asn 


Val 


lie 


He 


Gly 


Val 


Arg 








100 










105 










110 






Lys 


Asp 


Gly 


Lys 


Ser 


Trp 


Lys 


Asp 


Ala 


Val 


Gin 


Asp 


Gly 


Trp 


Val 


Pro 






115 










120 










125 








Gly 


Lys 


Asn 


Leu 


Phe 


Glu 


Val 


Asp 


Glu 


Ala 


He 


Ser 


Arg 


Gly 


Thr 


Val 




130 










135 










140 










He 


Met 


Asn 


Leu 


Leu 


Ser 


Asp 


Ala 


Ala 


Gin 


Ser 


Glu 


Thr 


Trp 


Pro 


Ala 


145 










150 










155 








160 


Leu 


Lys 


Pro 


Gin 


He 


Thr 


Lys 


Gly 


Lys 


Thr 


Leu 


Tyr 


Phe 


Ser 


His 


Gly 










165 










170 










175 




Phe 


Ser 


Pro 


Val 


Phe 


Lys 


Asp 


Leu 


Thr 


Lys 


Val 


Glu 


Val 


Pro 


Thr 


Asp 








180 










185 










190 




Val 


Asp 


Val 


He 


Leu 


Cys 


Ala 


Pro 


Lys 


Gly 


Ser 


Gly 


Arg 


Thr 


Val 


Arg 






195 










200 










205 








Ser 


Leu 


Phe 


Arg 


Glu 


Gly 


Arg 


Gly 


lie 


Asn 


Ser 


Ser 


Phe 


Ala 


Val 


Tyr 




210 










215 










220 








Gin 


Asp 


Val 


Thr 


Gly 


Glu 


Ala 


Glu 


Glu 


Lys 


Ala 


He 


Ala 


Leu 


Gly 


Val 


225 










230 










235 








240 


Ala 


He 


Gly 


Ser 


Gly 


Tyr 


Leu 


Tyr 


Lys 


Thr 


Thr 


Phe 


Glu 


Lys 


Glu 


Val 










245 










250 










255 




Tyr 


Ser 


Asp 


Leu 


Tyr 


Gly 


Glu 


Arg 


Gly 


Cys 


Leu 


Met 


Gly 


Gly 


He 


His 








260 










265 










270 






Gly 


Met 


Phe 


Leu 


Ala 


Gin 


Tyr 


Glu 


Val 


Leu 


Arg 


Glu 


Arg 


Gly 


His 


Ser 






275 










280 










285 






Pro 


Ser 


Glu 


Ala 


Phe 


Asn 


Glu 


Thr 


Val 


Glu 


Glu 


Ala 


Thr 


Gin 


Ser 


Leu 




290 










295 










300 











Tyr Pro 


Leu 


He 


Gly Ala 


Asn 


Gly Met Asp Trp 


Met 


Tyr 


Glu 


Ala 


Cys 


305 






310 






315 










320 


Ser Thr 


Thr 


Ala 


Arg Arg 


Gly Ala He 


Asp Trp 


Ser 


Pro Arg 


Phe 


Lys 








325 






330 








335 




Asp Ala 


Leu 


Lys 


Pro Val 


Phe 


Asn Gin 


Leu Tyr 


Asp 


Ser 


Val 


Lys 


Asp 






340 






345 








350 






Gly Ser 


Glu 


Thr 


Gin Arg 


Ser 


Leu Asp 


Tyr Asn 


Ser 


Gin 


Pro Asp 


Tyr 




355 








360 






365 








Arg Glu 


Lys 


Tyr 


Glu Ala 


Glu 


Met Glu 


Glu He 


Arg 


Asn 


Leu 


Glu 


He 


370 








375 






380 










Trp Arg 


Ala 


Gly 


Lys Ala 


Val 


Arg Ser 


Leu Arg 


Pro 


Glu 


Asn 


Gin 


Lys 


385 






390 






395 










400 



<210> 6 
<211> 3827 
<212> DNA 

<213> Magnaporthe grisea 



<220> 

<221> promoter 
<222> (1) . . (1460) 



<220> 

<221> 5'UTR 

<222> (1461) . . (1503) 

<220> 

<221> intron 

<222> (1700) . . (1781) 

<220> 

<221> intron 

<222> (1814) . . (1890) 

<220> 

<221> intron 

<222> (2170) . . (2255) 

<220> 

<221> 3'UTR 

<222> (2952) . . (3061) 

<220> 

<221> terminator 
<222> (3062) . . (3827) 



<400> 6 

ccgagtttcc cgaccccgac 
gcatgtaccg cggcgggcga 
agccaccaaa ggtcttgtgt 
aggtttgcct gaacattctg 
ttgttggtct tcaggtacgt 
gtgacacaac atactcaaaa 
caactggaat cagaaaacgc 
agcccaacgc ctcggacccg 
agggcttcaa acgtaacgtc 
tcgatcgcgt tctgaaataa 



gacatcctca actttaggct 
ttcactttcg acttcaagat 
gaacagaaga tctaccatcc 
cgtgaggatt ggaagccggt 
ccaaatatag ctttgatgcc 
gactcgtagc tctatacgtg 
taaccagacc acttcgtgtc 
ctgaacaagg acgcggctga 
cggacctcca tgggcggagg 
agataggcgg aaggaaggca 



tatcatcgag cccggcgagg 60 
taaccaaaac ttcccgcatg 120 
caatatcgat ctagagggca 180 
cctgaacctc aacgccgtca 240 
cgacctgtta catcctatat 300 
agcagtggca caatgtaaaa 360 
gtcttagttc cttttcctcg 420 
agacctcaga agcaaccggg 480 
ggcagtcaag gggatttctt 540 
aactctgctg caaagagaac 600 



atgataccct cctactaaga ctcaagagtc 
atcccgaccg cgaaacctac gcgtcggcgt 
atgcctggaa cattcaggac aatagacccc 
catggttgaa tgcgagaata agccggggag 
tggccattgg acttcctaga cctagttcta 
gggcaagcgg tgtcgatttt tagcgatttc 
ctgctttctt atttcaccct ctattaagat 
ctagatcgtt ttcatgtctt taagaacata 
tttcaaaaga atgactcgat tggctgagta 
aattaggcga aagcctatcc ggtcgtcgtc 
ttggagagct gctggttctt ggtagatcaa 
tgcgggcggt ctccaccgga gctaccctgc 
ggaaaatttt gtacccacaa tgcctaagtc 
aagctcgctc ctaaattcat cttcattcga 
ttctctccat ctccactcaa ttgtttttct 
aacatgtctg ctcgcggttt ctcaaaggct 
cccgccgttc agaggcgtac cttcgtggct 
gccgccgtcg ctcccactca gcagcagatc 
cacaaggagc aggtctgggg tgagttggac 
attcgtaaac tgacaggctt tttttcggtc 
ggagaagctg ctggtgagtc atgtcatttt 
cagtcaaaat actaatcact tgaactacag 
atcggctatg gttcgcaggg ccacggccag 
gtcatcatcg gtgtgcgcaa ggacggaaag 
gttcccggca agaacctctt cgaggtcgac 
aaccttctga gcgacgctgc ccagagcgag 
aagggcaagg tatgtggcgc ttaagactga 
taagaataaa aaagagctaa caagtcttta 
ctcccgtctt caaggacctc accaaggtcg 
gcgcccccaa gggctccggc cgcactgtcc 
actcctcctt cgccgtctac caggacgtga 
tcggtgttgc cattggcagt ggttacctct 
ctgacctgta cggtgagcgt ggctgcctga 
agtacgaggt tctccgcgag cgtggccaca 
aggaggccac ccagtctctc taccccctga 
aggcctgctc taccactgct cgtcgtggtg 
ccctcaagcc cgtcttcaac cagctctacg 
gctcgctcga ctacaacagc cagcccgact 
agatccgcaa cctggagatc tggagggcgg 
accagaagta aactgtatat ttgcttccaa 
gagtgctggt gggtggtcaa tttgttgaaa 
gaatatcgcg gggttctgtg tccaaaaagc 
tgtttatcag atttcatctt tgtctgggat 
aattggtatc tttttttcgt ctttacctgc 
cttttgattc atcttctcca tggcgccttg 
cttcttggtc accaccaagg gtgatccaaa 
gctcttcgga cctaatccat tcttcctcac 
cgcaggcttt tgcgcccttg aggtcgccta 
ggcgcaggcc caagccctca acagctccca 
caaagtcctc agccgagaag agacgatcga 
cctgcagcag agactggttg ccgttagaca 
gccgcgcgag accttgacgg gtatcgggcc 
actccagcac ctcatcgtcc gtgaacaggc 
cgaggctctc gcggtggtgc gtgtcaatgt 



gcaacctgtg ccatgggaac gatcatttct 660 
cccagcggtg gctatgagtg agtcatctgg 720 
agggagtcat ctcagtgccc agaaggcaaa 780 
gtgaatggat ggcgacgagg gttttctcgc 840 
aatacggagt atcggaacat aagatgggtg 900 
ggcggtctgt attttcaaca ttggcggttt 960 
ctacctcatc tccccaataa atacataaat 1020 
gattgaggct ttttgtacgt gaatggctgg 1080 
atgaatttta tctcgtggtt gttattatgg 1140 
gataacgctg acccaagagg cttctccggt 1200 
agcggggcat ctgggtctgg ggctccgtta 1260 
ttttcaaaac ggtccgatat cgctggccta 1320 
ggagctgctc cttagtgttg agttttgttg 1380 
ctttccattg tcggtgaata cggattccct 1440 
tggttcctta ttctaccttg tcacacaaca 1500 
ttgaggccaa tggcccgcca attggccact 1560 
gcttctagca tggtgcgggc caccaggaaa 1620 
cgtggtgtca agaccatgga ttttgctggc 1680 
agctcaattg ctcaattcgc ggctcaatga 1740 
taccaatcta gagcgtgccg actggcccaa 1800 
tttttgcctg acaattccac caacttcaag 1860 
gagtacttca aggacgacac ccttgccctc 1920 
ggtcttaacc tccgcgacaa cggcctcaac 1980 
tcgtggaagg acgccgtcca ggacggctgg 2040 
gaggccatct cgcgcggtac cgtcatcatg 2100 
acgtggcctg ctctgaagcc ccagatcact 2160 
ccgtttcttt ttacttaccc cgctgcttta 2220 
tgtagactct ctacttctcg cacggtttct 2280 
aggtccccac cgacgtcgac gtcatcctct 2340 
gctcgctctt ccgcgagggt cgtggcatca 2400 
ctggcgaggc tgaagagaag gctatcgctc 2460 
acaagaccac cttcgagaag gaggtctact 2520 
tgggtggtat ccacggtatg ttccttgccc 2580 
gcccctcgga ggctttcaac gagactgtcg 2640 
tcggtgccaa cggcatggac tggatgtacg 2700 
ccattgactg gagcccccgc ttcaaggacg 2760 
actcggtcaa ggacggctct gagactcagc 2820 
accgcgagaa gtacgaggcc gagatggagg 2880 
gtaaggctgt gcgcagcctc cgtcctgaga 2940 
gttccggtca aatgccagtg gatctctaca 3000 
aataatctgg agtcatcgct acatttcttg 3060 
ttgcggtatt tcgatcgggt ttgcttttaa 3120 
tacatcagtc tactatacct cgccatttta 3180 
ttattcaact gtccccatgc tactgtgccg 3240 
gcagttgttt tgcgagttcc acaaaacctc 3300 
tgtcaaccca tcgccgggca tcctcgtagc 3360 
ccacgcgctc aaggtatacg gtacgcaagc 3420 
agtgggcagc aaccatggca acctcatccg 3480 
agtacgtcct tgggtttggc ttgtatgcac 3540 
accccaggcc atcgtggtag gtgttgaggt 3600 
aggcggccgt gaccagaccc cggctcgcca 3660 
agggctccag cctatgccac gcccgactca 3720 
cggctagtcc tcgctcctcg agcagacgct 3780 
ccttccaggg cgtgatg 3827 



<210> 
<211> 
<212> 



7 

20 
DNA 



<213> Artificial sequence 



<220> 

<223> Description of the artificial sequence: primer 1 
<400> 7 

gaytayttya araaygayac 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: primer 2 
<220> 

<221> VARIANT 

<222> (9) . . . (12) 

<223> n = a, c, g, or t 

<400> 8 

atgttyytng cncartayga 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: primer 3 
<220> 

<221> VARIANT 

<222> (6) . . . (18) 

<223> n = a, c, g, or t 

<400> 9 

gayggntggg tnccnggnaa 

<210> 10 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: primer 4 
<220> 

<221> VARIANT 

<222> (6) . . . (18) 

<223> n = a, c, g, or t 

<400> 10 

atgggnggna tacayggnat g 



<210> 11 
<211> 29 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: primer 2 
<400> 11 

ctgcttccat ggcaccagct gcccgtttc 

<210> 12 
<211> 29 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: primer 1 
<400> 12 

ctacccccat ggtgaagcaa atcaacttc 

<210> 13 
<211> 36 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: primer 3 
<400> 13 

gcacttgata ttattgtcga ctttattggt tttctg 



<210> 14 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: primer 
13U 

<400> 14 

aacgacaccc ttgccctcat 

<210> 15 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: primer 
300U 



<400> 15 

accgtttctt tttacttacc 20 



<210> 16 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: primer 
549L 

<400> 16 

gcgatagcct tctcttcagc 20 

<210> 17 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: primer 
22U 

<400> 17 

ttgtttttct tggttcctta 20 

<210> 18 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: Primer 
1603L 



<400> 18 

ccaagaaatg tagcgatgac 



20 



